Fluorescent-activated cell-sorting analysis of intracellular interferon-gamma and interleukin-4 in fresh and frozen human peripheral blood T-helper cells.
T-helper (Th) cells can be classified into at least three subsets based on their cytokine profiles: Th0, Th1, and Th2. The functional significance of each subset of Th cells can be determined in isolated human peripheral blood mononuclear cells (PBMC). Using two- or three-color cytometric detection of intracellular cytokines. These analyses have been limited by the requirement for fresh cells making sequential samples and longitudinal studies difficult. Cryopreservation of PBMC in liquid nitrogen for up to 1 year was evaluated to determine whether the Th1/Th2 ratio remained unchanged in cryopreserved lymphocytes. Aliquots of human PBMC from normal volunteers analyzed for activation using phorbol myristate acetate and evaluated using morphology showed that the surface marker expression was unchanged in fresh and frozen cells. Cytokine expression was measured using intracellular cytokine staining and three-color flow cytometric analysis. The percentages of cells producing interferon (IFN)-gamma or interleukin (IL)-4 were determined after 16 hours of phorbol myristate acetate and ionomycin stimulation in the presence of brefeldin A. No significant difference was found in cytokine production between fresh and frozen cells. The percentage of IFN-gamma and IL-4 producing CD3-positive fresh T cells was 19.2+/-5.8 percent and 0.9+/-0.4 percent vs. 17.6+/-0.75 percent and 0.9+/-0.3 percent, respectively, for frozen PBMC. The effects of thermal injury on the Th1/Th2 cytokine ratio and the development of hypertrophic scarring were then determined. Twelve burn patients examined 4 weeks postburn showed a significant shift in the Th1/Th2 ratio, compared with 13 normal human volunteers used as controls. IL-4 levels in the patient group were significantly higher than controls at 1 month postburn (12.7+/-2.6 percent vs. 3.9+/-0.5 percent, p<0.01) and IFN-gamma levels were significantly lower (9.3+/-1.7 percent vs. 15.3+/-2.3 percent, p<0.05). Thus, PBMC can be cryopreserved for up to 1 year, enabling investigation of chronologic changes in Th1/Th2 profiles. It is suggested that a "locked on" Th2 profile may contribute to the development of hypertrophic scarring after burn injury.